Background and Purpose: Oxyhemoglobin is a key substance in provoking cerebral vasospasm and a scavenger of nitric oxide. The present study was designed to determine whether suppression of the action of endothelium-derived nitric oxide is involved in oxyhemoglobin-induced cerebroarterial contraction.
See Editorial Comment, page 1589 cytes is a key substance for provoking cerebral vasospasm after subarachnoid hemorrhage. '5 Hbo2 scavenges EDRF/NO by binding to the heme group in the molecule,16 thus abolishing the ability of the endothelium to relax smooth muscle via the relaxing substance. Although such an action has been considered to be one of the mechanisms underlying cerebral vasospasm after hemorrhage, evidence for this hypothesis is lacking.
The present study aimed to determine whether the basal release of NO from the endothelium is involved in dilating isolated dog and monkey cerebral arteries under certain experimental conditions, and whether the elimination of NO action is a major mechanism underlying the Hbo2-induced contraction in the cerebral arteries. The data obtained from this in vitro study were compared with those from our previous studies in vivo. '7,18 Materials and Methods Mongrel dogs of either sex, weighing 8 to 15 kg, were anesthetized with intraperitoneal injections of sodium pentobarbital (50 mg/kg) and killed by bleeding from the carotid arteries. The brain was rapidly removed, and basilar and middle cerebral arteries (0.5 to 0.8 mm outer diameter) were isolated. Branches of the superior mesenteric artery (0.6 to 0.9 mm) were also isolated. bleeding under ketamine (40 mg/kg IM) anesthesia. The arteries were helically cut into strips of approximately 20 mm long, with special care taken to reserve the endothelium. The specimens were vertically fixed between hooks in a muscle bath (20-mL capacity) containing the nutrient solution, which was aerated with a mixture of 95% 02 and 5% CO2 and maintained at 37±0.3°C. The hook anchoring the upper end of the strips was connected to the lever of a force-displacement transducer. The resting tension was adjusted to 1.5 g for dog arterial strips and to 1.0 g for monkey cerebral arterial strips, which are optimal for inducing the maximal contraction. Constituents of the solution were as follows (mmol/L): NaCl 120, KCl (Fig 1, left) . (Fig 1) . Mean 
Response of Dog Mesenteric Arteries
In mesenteric arterial strips with and without the endothelium even when partially contracted with PGF2a, the addition of L-NA (10`6 and 10-5 mol/L) and Hbo2 (1.6x10-1 mol/L) did not produce contractions (Fig 1, right) . On the other hand, the strips responded to methylene blue 
Response of Monkey Cerebral Arteries
The addition of L-NA in concentrations of 10-6 and 10-5 mol/L contracted the monkey middle cerebral or basilar arterial strips in a concentration-dependent manner. The contraction was significantly greater in the endothelium-intact strips than in the strips denuded of the endothelium (Fig 3) . Relaxations induced by 10m ol/L ADP in the endothelium-intact and -damaged strips were 74.5±4.0% and 12.5±2.7%, respectively (n=6, P<.001). Typical tracings of the response to L-NA are shown in Fig 4. D-NA (10-5 mol/L) produced a slight contraction in the strips with endothelium (11.4±3.1%, n=3).
In the strips contracted with L-NA (10-5 mol/L), Hbo2 (1.6x 10-5 mol/L) produced an additional contraction (Figs 3 and 4) . Mean values of the contraction in the strips with and without endothelium were 44.2±4.9% and 29.5±3.9%, respectively (n==6, 31.2±10.1% inhibition by endothelium denudation, P<.02). Methylene blue (10-5 mol/L) did not produce contraction but rather relaxed the strips treated with L-NA and Hbo2 (n=5).
Discussion
The addition of L-NA, an NO synthase inhibitor,2021 produced significant contractions of isolated dog and monkey cerebral arteries with the intact endothelium. The canine artery contraction was abolished by removal of the endothelium or treatment with Hbo2 and reversed by L-arginine. Similar contractions were also observed in dog basilar artery rings stimulated by NG-monomethyl-L-arginine, in which endothelium denudation inhibited but did not abolish the contraction. 22 The content of cyclic GMP in dog cerebral arteries is markedly reduced by endothelium denudation (from 406 to 24.5 fmol/mg tissue weight). 23 active tensions of 1.5 g.24 Increase in the release of relaxing factor(s) from the endothelium in response to mechanical stimuli, such as stretch, pressure, and shear stress, has been suggested.25-29 Similar results were also obtained in monkey cerebral arteries stimulated by L-NA, although the NO synthase inhibitor significantly contracted the arteries even denuded of the endothelium. The contraction caused by L-NA in the rubbed strips was greater than that seen in the intact strips stimulated by D-NA (24.5±6.8% versus 11.4±3.1%). Therefore, the contraction in the endothelium-damaged strips is due to incomplete removal of the endothelium or to mechanisms other than NO synthesis inhibition. In contrast to cerebral arteries, L-NA did not produce significant contractions in mesenteric arterial strips, suggesting that under the conditions used, NO in concentrations sufficient to relax the arteries is not released spontaneously from the endothelium.
Oxyhemoglobin contracted dog and monkey cerebral arteries even after the arteries were exposed to L-NA in a concentration (10- 
